INTRODUCTION
Despite the high global burden of mortality and morbidity from noncommunicable diseases (NCDs), the response has not been strong from the governments. In 2012, 67% of global deaths (i.e., 38 million of the 56 million global deaths) resulted from NCDs, principally cardiovascular diseases (CVDs), diabetes, cancers, and chronic respiratory diseases. Nearly 73% (28 million) of these deaths occurred in low-and middle-income countries. [1] NCDs account for nearly half of all deaths in India. CVDs, cancer, diabetes, chronic obstructive lung disease, mental disorders, and injuries are the main causes of death and disability due to NCDs. Unless interventions are made to prevent and control NCDs, their burden is likely to increase substantially in the future. Considering the high cost of medicines and longer duration of treatment, NCDs constitute a greater financial burden to low-income groups. [2] In the first phase of the first-ever national diabetes study carried out in India in the recent past, it has been estimated that in 2011, there would be 62.4 million people with diabetes and another 77.2 million with prediabetes. [3] The burden of diabetes is huge and continues to put pressure on the economy of the developing and underdeveloped nations. In India, this is more important as every fifth person is a diabetic. [3] According to NSSO 60 th round 2004, twenty persons were hospitalized due to diabetes per 1000 persons per year in India. [4] India is one of the top ten diabetic countries in the world with 31.7 million diabetic people in the year 2002 and World Health Organization (WHO) has estimated that it will increase to 79.4 million in 2030. [5] The WHO has estimated that, in India, CVDs and diabetes mortality accounted for 3.8 lakh and 2.8 lakh deaths, respectively, in the year 2008. [6] In view of higher and increasing prevalence of diabetes in Indian society, this paper reviews the awareness and health-care practices among diabetic patients, comorbidities associated with diabetes, and quality of life of people with diabetes in India. The available studies in the context of India and other developing countries are reviewed. Studies from developed countries are also taken into account, wherever necessary.
Types of diabetes
There are two types of diabetes: Type 1 and Type 2. Type-1 diabetes, previously called insulin-dependent diabetes mellitus (IDDM), accounts for 5%-10% of all diagnosed cases of diabetes. Risk factors such as autoimmune, genetic, and environmental factors are involved in the development of this type of diabetes. Type 2 diabetes, previously called non-IDDM, accounts for about 90%-95% of all diagnosed cases of diabetes. Risk factors for Type 2 diabetes include older age, obesity, family history of diabetes, prior history of gestational diabetes, impaired glucose tolerance, and physical inactivity.
AWARENESS AND HEALTH-CARE PRACTICES OF DIABETIC PATIENTS

Source of awareness
Awareness and health-care practices are important for understanding the reason behind diabetes and prevention of diabetes. The knowledge about prevention of diabetes increases with increase in the level of education. Researchers have emphasized the need for more continuing medical education programs on diabetes for doctors and also for developing a cadre of diabetes educators in developing countries to regulate better diabetes education imparted to patients to expand the awareness of diabetes at community level. [7] Researchers have also focused on developing the awareness through mass media and print media for dissemination of information of diabetes. It is believed that the internet will become an important source of health-care information. The important role of television, radio, SMS, hotline, cinema halls, and newspaper for prevention of diabetes severity is also highlighted. [8] The response was found to be highest among the general public when the diabetes awareness camps were organized in common places such as community halls, parks beaches, bus stands, railway stations, community and marriage halls, open grounds, and supermarkets in addition to roadside programs in the early morning hours. [9] Studies have suggested the following measures for effective spread of awareness of diabetes: disease management programs, trained peers and community health workers, community-based programs, use of technology, continuous education and support groups, and medical nutrition therapy. [10] It is also suggested that physician should communicate the following to the patients for diabetes prevention: instruction in urine testing, weight control, foot care, and use of medication. [11] A major research project on prevention, awareness, counseling, and evaluation (PACE) of diabetes carried out in Chennai recommends healthy diets, obesity prevention, and physical activity for diabetes prevention programs. The researchers of the project suggested that for the very high successful awareness program, free blood sugar tests should be offered to the public and this is a major attraction for getting people to attend awareness programs. [12] The British Diabetic Association study suggests that diabetes awareness programs should include the information on symptoms of diabetes such as polyuria and genital irritation, weight loss, and visual disturbance. [13] Awareness of health risk factor with diabetes Awareness of health risk factor is important for the prevention to diabetic complications. However, by and large people are not aware of the risk factors and the dangers of high risk, especially in elderly patients. [14] The knowledge of causative factors for diabetes such as obesity, decreased physical activity, family history of diabetes, consuming sweets and other high calorie or junk foods, and mental stress are found to be very poor among the public. [7] Further, the knowledge of risk factors is observed to be very poor among the people in Chennai, particularly mental stress and hypertension with diabetes. [9] The lack of awareness of diabetic risk factors such as unhealthy diet, drinking alcohol, smoking, high blood pressure, laziness, irregular meals, and lack of exercise is also observed by the researchers. [8, 15] A study has explored that whether the higher rates of obesity and smoking lead to depression among diabetic patients and it is found that smoking, lack of exercise, and unhealthy diet can lead to excruciating complications such as blindness, heart failure, and renal failure among patients with diabetes. [15] The PACE study has evaluated the diabetes awareness program in Chennai and found that the awareness program has increased the healthy eating and physical activity and reduced or cessation of smoking or other forms of tobacco consumption. [12] Knowledge of complications with diabetes
In general, people are not aware of the diabetes risk factors and emerging diabetes complications. In India, 41% of patients were unaware of health being affected by diabetes and only <30% diabetic patients knew about complications related to kidneys, eyes, and nerves due to diabetes. [14] It is estimated that 40 million people in India have diabetes with different comorbidities. Out of this, at least 7 million are with retinopathy, 0.8 million with nephropathy, 10.4 million with neuropathy, 8.5 million with CVDs, and 2.5 million with peripheral vascular diseases. The prevalence of complications is much higher because of poorer control of diabetes and lack of access to health-care facility and lack of awareness. [14] PACE project in Chennai has increased the awareness of condition of diabetes, complications of diabetes, particularly related to the eyes, kidneys, heart, and feet problem, and prevention of diabetes and ways to prevent it. [9] It is stated that the PACE program can serve as useful model for recently launched National Programme for Prevention and Control of Diabetes, Cardiovascular Disease and Stroke by Health Ministry, Government of India. [12] Health-care practices of diabetic patients
As proper health-care practices among diabetic patients are less in India, they are faced with health-related risks and complications. Researchers have suggested the following areas for the prevention and management of diabetes: nutritional management; physical activity; medication; monitoring blood glucose; and preventing, detecting, and treating acute and chronic complications. They have also suggested that effective self-management will contribute to long-term, higher-order outcomes such as control of glycemic blood pressure, cholesterol, and complications. [10] However, in India, more than half of the diabetic patients do not exercise regularly. [8] It is found that 4% of diabetic patients were on diet therapy, 54% were receiving oral antidiabetic agents, 22% were receiving insulin, and 20% were a combination of insulin and oral medication therapy in India. [14] More than half of the patients use oral medication than insulin and diet therapy for control of diabetes. [11] Approximately one-quarter of patients in India did not receive any hypoglycemic agents, more than half of diabetic patients use oral medicine, and more than one-quarter of patients received insulin alone or in addition to oral agents. [15] Importance of home-based activities and self-management such as healthy eating, exercise, medication adherence, blood glucose testing, and foot checks for diabetic patients are emphasized by the researchers. [15] 
Barriers in awareness of diabetes
Researchers have identified several barriers in India for creating awareness regarding diabetes in the society. Poor economic status, lack of accessibility to health services, and inadequate follow-up are the barriers of diabetes identified. [14] Further, the traditional beliefs are also the barriers for creation of awareness of diabetes at community level. [7] Medication costs, depression, and chronic pain as well as more general psychosocial problems can pose significant barriers to diabetes self-management.
[10]
TYPES OF COMORBIDITIES AMONG PEOPLE WITH DIABETES
Researchers have just beginning to define challenges of diabetes and its complications. As the proportion of diabetic patients with multimorbidity continues to rise, the problem of integrating their care is the one that we cannot afford to ignore. [16] Diabetes is strongly associated with both microvascular and macrovascular complications. Approximately one-third to one-half of diabetic patients are with these complications. [17] In India, the urban-rural differences in the prevalence of diabetes indicate a major role of urbanization or urban lifestyle in the causation of disease. Indians are also susceptible to the major complications related to diabetes such as CVDs, nephropathy, and retinopathy. [18] 
Microvascular complication
Retinopathy
Retinopathy is a change in the small blood vessels found in the back of the eyes, which occurs mainly after puberty. [19] Diabetic retinopathy can affect the peripheral retina, the macula, or both and is a leading cause of visual disability and blindness in people with diabetes. [17] Retinopathy complication is found in one-fourth of the population with Type 2 diabetes and almost 10% with Type 1 diabetes in Sub-Saharan Africa. [20] Poor blood sugar control, hypertension, and a higher body mass index (BMI) are significant factors for the development of retinopathy complications with diabetes. [17] 
Cardiovascular complication
Heart failure is a condition that occurs slowly over time. Heart failure occurs after an injury to the heart muscle, usually caused by uncontrolled high blood pressure, a heart attack, or a heart valve that does not work properly. The weakened heart muscle has to work overtime to keep up with the body's demands, which can leave a person tired. [19] Cardiovascular mortality rate was observed to be higher among those with diabetes. American Diabetes Association and American Heart Association have identified the progression of high-risk CVDs with diabetes. When a person is diagnosed with diabetes for 10 years, the risk factors are found to be old age, hypertension, and increased cholesterol level. [21] Among Northern Italians, for those with diabetes, heart failure was 5 times higher than the other comorbidities. [22] South Asian in Newcastle report significantly lower level of habitual physical activity than Europeans. This is likely to contribute to the higher level of diabetes and cardiovascular risk in South Asian population. [23] 
Nephropathy
When blood sugar level is high, sugar is passed into the urine, leading to higher pressure in the kidney filtering system. This may lead to change in the small blood vessels of the kidney. This increased pressure causes damage to the filtering system so that some proteins start leaking through the filter and appear in the urine. [19] The risk factors of diabetic nephropathy are genetic susceptibility, more than 10-year duration of diabetes, unbalanced BMI, high blood pressure, and poor glycemic control and lack of protein intake in food. [24, 25] Diabetic nephropathy is found to cause chronic renal failure in 30% of diabetic patients in India. [24] 
Macrovascular complications
Joint Problem (Rheumatology)
The joint problems can occur in the leg, finger, and every part of joints in the body when the diabetic suffers with high sugar level. [19] Joint problem disorder which represents intrinsic complications of diabetes includes diabetic muscle infarction, Charcot joint, claw toe, rocker bottom sole, and limited joint mobility. A study in North West India shows the higher prevalence of various rheumatologic manifestations among diabetics. [26] The joint problem is very common with diabetics and the associated risk factors are poor glycemic control, duration of diabetes for more than 5 years, BMI, and old age of the patients. [26, 27] 
Foot problem
Foot unclear is the very common complication of diabetes. In India, approximately 15% of diabetic population suffers from unclear foot complications. [28] Foot problem usually occurs in older adults and if footsore does not heal well, it is a sign of infection. It is related to neuropathy complication and reason is high sugar level. [19] Sociobehavioral risk factors affect foot unclear among the diabetic patients such as low literacy level, treatment by quacks, inadequate foot care, a habit of walking barefoot, smoking, and alcoholism. [29] The risk factors are lack of awareness, depression, duration of diabetes, other complications, poor glycemic control, and the increase in BMI. [28] The researchers have advocated relaxation modalities such as listening to music, being tender and compassionate, and promotion of yoga. [29] Stroke Stroke among diabetes has increased in both urban and rural part of India. [14, 30] Studies indicate that old age, duration with diabetes, tobacco use, smoking habits, obesity with high waist and hip ratio, high blood pressure, low consumption of fruits and vegetables, sedentary lifestyles and psychosocial stress, and low physical activity are important determinants of stroke complication with diabetes. [30] [31] [32] These risk factors have increased substantially over the past 50 years, and to control further escalation, it is important to prevent them. National level interventions such as increasing tobacco taxes, promotion of healthy foods, reduction of salt in processed foods, and better urban design to promote physical activity are suggested by the researchers to have a wide short-term impact. [30] 
QUALITY OF LIFE WITH DIABETES
Quality of life is related to physical, social, and mental health status of diabetic patients. The quality of life of diabetic patients is generally measured using Short-Form (SF) scale. [33] In medical history and disease severity status, the respondents diagnosed with diabetes for a long time and suffer from different types of comorbidities indicate that diabetic patients are having worst quality of life. [34] Demographic factors and quality of life with diabetics Studies have analyzed the relationship between gender and quality of life among diabetes patients. Higher quality of life is found among diabetic male patients than among diabetic female patients [35] [36] [37] due to less physical activity, high obesity, and poor socioeconomic condition of women than men. [20] A study has found poor quality of life among older diabetic patients than the younger diabetic patients in India. [35] The reasons are long duration of diabetes, higher values of HbA 1C , and presence of different types of comorbidities with elderly diabetic. [38] Studies have also observed the relationship between health-related quality of life and marital status of diabetes patients. Separated and divorced individuals with diabetes generally experiencing lower level of quality of life than married and single diabetic patients. [37, 38] Comorbidities and quality of life with diabetics Those diabetic patients with complications such as insulin therapy, obesity, and different types of microvascular and macrovascular complication are with lower quality of life than those diabetic patients without complications. [39] Based on health utility index, those patients with Type 2 diabetes have a substantially decreased quality of life in association with symptomatic complication such as heart failure and depression. [40] Relationship between quality of life and association with different types of comorbidities of diabetic patients based on SF 36 scale shows that those diabetic patients with hypertension have better quality of life than those with heart disease and depression. [41] The same hospital-based cross-sectional study in 2006 in New Delhi using SF 36 scale to measure quality of life of diabetic subjects aged ≥20 years found that the females had a significantly poorer quality of life than males. Poor scores in the quality of life domains were significantly associated with lower socioeconomic status, lesser education, and lesser habitual physical activity of diabetes patients in Delhi. [41] 
CONCLUSION
The review of awareness, comorbidities, and quality of life of diabetes patients in India shows that diabetes patients have lack of awareness about diabetes risk factors. Lack of awareness about risk factors leads to the complications such as microvascular and macrovascular comorbidities among the diabetes patients. The diabetes patients in India are having low quality of physical, mental, and social life. The awareness about diabetes prevention and management should be increased through disease management programs, trained peers and community health workers, and community-based programs.
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